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(57) [xm 

IBM] *«LfcyAttfb**r**i\ »itt, f£H 
Btttt, »*tt, WiSte, *»jpxtt, 11^, $Sfofc 

iSLW4Sr / >*< fc fc 9 0 %«±**»*P UT* 0 , 2 



»9KL»tt*t«»i:t6I*#iri OO'CfiJLk-c?* 

* ^awna* b ft 

^ ^**Nfi>^ b ft S HS/fi324*o 

=. >jkmm& b ft s «s«6»«-«efo 

* ^* Wffid^ b ft s s^s^&jijs 
[*WoBJ»ftKW] 

[0 0 0 1 ] 

W3tett> i&l^m^> i&^imtR*:. iBHSn^ttft^ 

*ft*bfta#«t*h 

[0 0 0 21 

* y^g£y^vi^7Ky # — hft<^M£JB£ftT£ 

f M" 5 #¥JH 5 SMfcfcS? *. 5 r fc # H 

SUKftoT^TV^o 
[0 0 0 3] wnb<o^S:5feftUfci«^tt»<t L 

SSAntt-^y /wsjou* v^^t y ^— £ ^ £ coftAoS! 
j; 5 ft« priBttttft y ^ * y 

f5-^^&?)ntv>5 «fflBg6 0-2 6 024f, 
£fH§03 6 4- 2 4 8 2 6^, WRHB 60-168708 
-*§\ ^^BS6 1-115 9 12*. WBHB86 1-120 
8 1 6 *ft <Jf) o 

[0 0 0 4] L*>Lft**b, rttb©«*tt*T«:, y 
^S#i*y-r-S:ttfflLtv^ B #«*y^— «*i 

LtM-efiftv^, ant, &m*s-?-mn 
/A'i$fr*>mh*s*s9*'<>9*j=.> (ar, dcp 

p^V^^v (£HT, CPDti/^) (O^fiflcft if 
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*y^-\ 4$(cr- hvi^p Kx-fe:>$l«*^*^t-i^ 

tt-c*** xjttt»c#*jt»ftv\ A^^rffift^ey 
coast Pfijestt-cv^o 

[0 0 0 5] C PDfl^Tffi^X^CDf T^Csig 

^^LtA^B-e, ant, dc p t tiffin s*it^ 

5 too& l 8 0tK±lcM»»t5^ fcfcj: 9, *£K 
60i^CPD;W#bix6o C PDtt^^^z/m-S^-ttS 
ft^<0#fe«cJ:*K IMfcfi^fta^btL, *#ttf*#» 
£ LTffl^b*tT^5 (Ann. , 447, 110, 1 
926; Ind. Eng. Chem. , 18, 38 
1 , 1 9 2 6; T^iftTit^, 1 9, 7 3 4, 1 9 6 
2; K»-T-<b*. 2 3, 5 6, 1 9 6 6; #^Bg5 
5 -6 5 2 2 0#ft<!:) o Lj&»U Ctlb^Wftfi, 

U SitL^<<ft9, 
ftftA»ofc 0 

[0 0 0 6] wO*^*£«#«K**8^L 
T, BMMfc^tttSrBklf-CSSVfcftibtLri^ (st» 

-^{b^, 1 9, 7 3 4, 1 9 6 2) ^\ CPDlWf^ 

^0. 06dl/ggSwl£^i^t)»t'$t tK^ 
^AD^(i7 3%lSC0t)^entl/^(C^t^ot 

^19, **W»ftiflcK*S*t6J; 5ft«efttt 

tctftt*:fi^ft:«:*Pbnri>ft^ofco 
[0 0 0 7] E*ffl»»ttl»05SLa3«ffi{cJ:6 

fc, fe*j*ai*©*fc«cMstLfeT^^+^bftitt« 

[0 0 0 8] /l/7^K^!) >S^ft if ESffl 

&/j>b, ^y^^u^, ^y^ntvy, 

si^^o, m<, $ btcr/v* y-r Tf-vft-jf^m 
^a^/aEft-efeaftif, ttv^Tjc-rs^^fiHJBft 

y mt bf-/u-?5^ b r±tt«3&s»ai t , c 

[0009] t««»ttfii ittt, #y*fbf=^ 
^y^^-u^, Tjfy *^uvft y ^-u-^^ 

J!i^<fflv^b^^Xt^:o ^ixbfi, fli*ai*««u ^ffi 



«9> aft^^TT'Mt^/^^ tfVx? u 

>f*»T~*tt^i§t h 7 s/ *:/^ttlc#Sft ^(Ofi8JHa* 

[0 0 10] 

[ooi i] ^y^KS^, mmmm. mm®i 

#yiJvu*>\ #y^— x/uiM^vft^ IMfttt* iS 
t©fJ-*DS!fi[^oj: ?ft> ^i;/vw>y^;v-^ 

SntV^S M*0Bfl3 6 1 - 1 2 0 8 1 6-S§-ft£*) „ 
[0 0 13] 
[0 0 14] 

[»W^»*LJ:5i:-*-5««i] **W#6>«\ **** 
[0 0 15] 

tf, CPD«w»*»JlPa«#liDiBLJ|M!k«r*«5>4: 

***W!iPLTft9, 2 5t, h^^<Pvmi£lstz.m 
[*] #0. t-lOdl /g-e*>67Kif5ie*DC 

[0 0 16] (CP DM) **WCfflV^CPD8i:tt 
CPD^<7>T/u*/Haife#&i,H\ Utll 



4#H^6 - 1 3 6 0 5 7 

CPD, 1 —t^jVi/f n^V^ 5^31^ 2 — t^/US/ 
£ n^V^i^ny, 2 —^^JUi/? a^Z^f *Jzz.is^ 5 
-^^vU*>^ d-O-^ 5, 5 - v^^vU v^ o 

[0 0 1 7] (iiWlS^) **WlCffl^5*Stt:aL 
rit«tt, C P DS«r 1 ii fcli 2 i^Jit^t $ t «t? 

*>9, f»b*L-5 ja»*axtt, 

««W»ftft^^4*ttarlllfWlc«ftt3ftv\ £fcli& 

S^O^i/, y^e^V, t'^/Uy'^ P^=*-fe:>\ 2 

->^/u- l — 77-z/ % 2 -;*3vu- 1 -^yfy, 4 

1 -^<yf >ft<b*C7;>a -tU7>f > ; 

v^>, ^y/i/y, 1, 3— ^iy^^xy, :7^y x 
/UX^UV, tf xvU^:7^ U W^<b°(7:>b:*xt/i^#^{fc^ 

n/UfcK!J>\ f h7fc Kp77 Wi^)ft^-f A 

£fOOlf— /Ujc— 7VU$| ; t'xi/Ufc c y N - fc^A- 

^yw<y— /K N — fc'xvi— 2-fc'Pli KWjj4T goUSS 
gg^fc "e=-Mt&mm ; y/u*/u^>, v^^^n^v 

^p^^r-fe>-, //u^/ut^xy, 1, 3 - a^=Jf 
fi?xy/^«ti/7^ yfcj:OT<Dt»* ; ft 

[0 0 18] *58WO***llDCPD*«tJI|<Z)fflaft^ 

CioT, ^iMSttt w c p DSi **^^t64c 

ft*uy*< >ft if£JL^w»^i^fi, ^w^tfttwt^ 
^<ft5^r, *%Mco*iB*aDCPO^»fl|<^iSKtt. 

*ttC PDI^5 0**%«±, »^L<fl6 0mg% 
^_L, J:0*f*L<tt7Ofia%WJi, »^*f*L<li 
8 0 fi%^±, ^ic J: «9 L < 9 0 m^:%J^Jb^ 

*5^<E»ffl«3ftsSt<ft«ma*i:CPD«Sr 

u < it 1 0 mfi%^_b, x y> u * l < n 2 0 

So 

[0019] («£-ftfeS£) *^tt«tt^*q^tt3asffiffl-C 

^0*1^: LTii, AICI3, AIBr 3 , BF3, 
BCh, BF 3 -OEt 2> TiCl4, TiBr 4 , F 



(4) 
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e C 1 3 , F e C 1 2 , SnCh, SnCh, T i C 1 
^/ChCCOOH, SnCh/ChCCOOH, W 
Cle, MoCl54 s ^nyyMi; Pd (CH 
3 C N) 2CI2, Pd (CeHsCN) 2CI2, Pd (C 
H3CN) 4 (B F 4 ) z^WPdW ; HC U H 
F, HB r, H2S0 4n H3B03, HCIO4, CH3C 
OOH, C 1 2CCOOHte¥<D7kmm ; TiCl4- 
E t 3 A 1 fc<£?CO<7— ^7— ftfe«£ ; TiCh/2-^ 
h=¥v'-2-7^^/l'7 P C2y^^ % TiCh/t-^ 
/K TiCh/1, 4-f* (2->h^V-2 

[0020] m&f&i&on&mmte, mmm&f&mzitt 

U fl-StXO. 00 000 1-1§, #£L<teO. 
0 0 0 1 -0. 5^co®IST-fc^o 

[0 0 2 1 ) <«<frRjSS«> **r±, 

/ 




it Wis ^ o^O-^^, ^r-^ 

mtt^JV, mtff-^^s 1, 
1, 1, l-F!)^oDx^y x l, 1, 2- 

[0 0 2 2] (*^^JS) «£*f£ff «\ - 1 5 0 

- 1 0 ot, u< tt- 100-5 ov,<Dffimxtf 

[0 0 2 3] (W/&m «^-CfflV^CPDgOfA 

[ffcl] 



(R 1 , R 2 , R\ R 4 R 5 , :fcJ;l*R 8 te*;ft^*L** 

U As o, C, , e t a 1 . , J. Po 
lymer Sci., Par tB4, 701 (1 

9 6 6) \,ctd.m<om±(o^jmcm^^xf&^'tti^, c 
p d m<nmvtmmm&m v u t m& * <of t^a; 1 -ca 

0«fi%J^±, J: 9#£L< 14 4 0 mfi%^_bT**> «9 , 
2 5t, h/U3iv^T?Sl^Lfc«IStt|S U3 ^0. 1 
-lOd 1/g, ^KiiO. 2-5dl/g, £b 
L< 140. 3-2d]/g^tOT'$)5o CPD 



[0 0 2 4] (***^D*«E) **«*D*«tf4^U7 

>it&m<ofrmt^ Lx-m^i&m z tix v > 5 t cot* 

0. 5cmVgK±s »*L<tt0. 7cmVg^ 
It, fttiO. 2 mJ£A_b<7) ^ ^> BP*>> 0 . 2 
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[0 0 2 5] ^y-frvl^ ^r^^A, 4f<Z>te8rS! 

r ju n — ^ ft ¥ <d T =3 — jvm & 'P &$&1)U L TMlStt & 
at*5wt3fts-C**. SSJPftliSfKi 0 oumtzv 0. 

[0 0 2 6] (*5RS5ADRJES««) W^t'fflV>^CP 
L<, * t?t)4filct5 C P D*»IIB<oS»tti:«n 

nb(02ia±^LtftffltSli:t)-Ct5 0 «tt 

frftffl-ra»*tt, cpdss^i fis«Pf-*r-T58 

«W«[ffl*f4, 0. 8-2 0fi^ »*U<ttl-l 

ossas-ofca. 

[0 0 2 7] aMttt, «^Sfi?*Mti:l^i:-CJ:<, 

[0028] (T^mmmfcum) ttswc^-cn* 
ykmmmfcwm&n, i o ox:sx±, ^i<iii2 

0-3 0 0t, §e>l:*f4U<fil 4 0-2 5 0ttfc 

[0029] (Tkmjzij) Tkmmmfc&yfcm&finft 

fclWIRttftV^v l 0-2 0 0 kg/cm 2 , 

^l<fi2 0-1 5 0 kg/cm z , L< 
3 0-1 00kg/cm 2 6 0 

[0030] **aaroK**T« 

WT?fcS<o-C#*LV\, «iBi-*»£\ JPJEil£i&LTt> 

[0031] (7k*ssaic PDMi) 
urn, rkwpb, MSg/^^x.sr^aottt 



±, »il<(i9 5%ai, ££>(C»£L<te9 9%J£A 

Wtt*<ft«r-ra»^jKu^o L*»U CPDSlcfUT 
DC P*^j»ttf*J!na!lft9iBL*ffift^6|»lg(i[t^< 

[0 0 3 2] CPD«^cr>*fi«cfitC*5l5f S 

[0 0 3 3] *»91<&*3Rftft!C P D3R»BBG>#iPiHE 

0. l-10dl/g, ^K(i0. 2 - 5 d 1 / 
g, $b(c»*L<fi0. 3-2dl/g"Cfc5 ( iPB 

[0 0 3 4] *«W<Z)**»»lCPD*«Hlt«:, 

[0 0 3 5] 0*JBJDX) **WW**tRftIC PDM 

[0 0 3 6] (KftPtt) ^^WCPDlffllf^ 
*ia«i(:lt gfSt-J: 1 ?, *a»»P*J*r«aPUT 1 b 
J:v\ ffiv^ft5®ta#J£ ITU, Mx.fi\ 7^y-/w 

fe^o *tz, gam, *ttft^*:akfti-5BW"c, Mx. 
^ ^ , ^ -> ^ a <t' ©wia^ttsfcaca ; ^ h 

^=^r^ [2- (3, 5 -i/— t -y^/U- 4 - h Ka^r 
x^/nt't^-h) 2, 6 - 

v*- t -y^/u- 4 ^/^-7^iy — /V'^^co^LPJbih 

SrttLTt^V\ — CPD|f«1^7Xi 

[0037] iSfS«Siyfe-e*>- h s»^tctt. 



(6) 
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[0 0 3 8] **^W»BTa!tt»ffi^aSAP*]S:jS 

0-7 0 0 nmW®It*IteLT, 3i?£4 0%J£A±, Sf 
$L<li50 %W±x <fc 9 if * t < li 6 0 %£k±X~& 

ft % 8S4 0 0-8 3 0nm-CiHSLT, 31^8 0%^ 

16 Q c m£JLh, L < tt 5 X 1 0 16 Q c mJ^±. 3£« 
$fil 0 2 Hz, 10 6 Hz, 1 0 9 H z <Dmi&$k<D\,^-r 
niC^V>rt>3^T, »£L<I*2. 5 BIT, K«jES 
141 0 2 Hz, 10 j Hz, 1 0 9 Hz^M^l^ftl 

i£*3v*-ct> i o- 3 jl^t, #£L< H7xi o^ jwtt*£> 

So 

[0 0 3 9] (ffl^) *^^*S^IDCPDMi 

[0 0 4 0] **W<Z>**W1DCPD*» 
St (fiTF, Tgil^5) «»«tt-C, ffifcSW^ 

[0 0 4 1 ] (teJKfflSIW) *»W©***4PCPD* 



[0 0 4 2] *38^wg«fflSfi-i: LTii, W^Ltf, £ 

«M»»y<y^ BfMKfiSft, jKHKMI, ,&r&^ 
»«tttf©«tt*fctt»*, Bfr<03Sfi.$«; tfp^ 

XomttBHSk ; tr— ^7— . 77^ = , 

-t\ e*. /<^i^wffif»tft ; mm 

[0 0 4 3] (tfSp p pfelfflW) *8^CPDS 

Sffll-fflv^ix5^p a p^^< > «Kfrl»<tt4:A/ 

[0 0 4 4] IWpMfflW^ll (A) I C > L 
S I <Cif<0^*flC^>f y K I C, KA*^*^, 

**^-r^- Kftifw«^»iBit**fc+S*tt, (B) 

9o (a) irtp^w^w, (b) m^p D p£> 

Siigf Pflfr^Stt-TS^t LTtt, 
«»«•; ft^¥rtffe;h<a. (C) 

[0 04 5] (««J»att**) *«^tOC P D^*^#: 



(7) 
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• I C • L S I • LEDftifw^SWtWJhW-^tta ; 
[0 0 4 6] 

3y-^n-eh^77^{aot, ffilBttaM:2 5«C 
coh/u^cvf-^ ^7^(sW*iDSCft(:J:oT, 

otitelt CPD«(OmDS*-fr*l?iSU* 
T*m&frZmVfel'&fo<0%l'&te* As 
o , C. , et a 1 . , J. Polymer S 
c i . , P a r t B 4 , 701 (1966) Ktt 

[0 0 4 7] 1 

S*B*Lfc^f7^»SlES»«-CPD 1 0S15£ 

^iklivf ^^x-"f/H§*2 Off % h/u^vfg 

fc 0 Kif^^r 5 0 Of 115^^ VT'p tVur;U3-/u 
fc»#Lfcri*e>A*i, tt» L U 1 to 

r r U*T<*>«EETT* 2 4NfIB«;*LT6 5 
<0»IB*»fc. c^WJIB^ffiPfittatto. 5 2 d 1/g 

(n) ^0. 06d l/g<7)^(7)CPDf^ 
*{t¥, 19, 734, 1962) i: 1^ U#»«ii&*r 

WH^^Tf*. 304 0 cm" 1 CH-C=^ 7 5 

o cm- 1 izc = cte&\cm^<m^&i&m%£>bti. 1 

H-NMR (^PP^/UA-di^, 3 0t:) T'li5. 
6 p P mtC-HC = CH-S(D^®^iRtC^L/cy 
u^, 1 - 3 p p ml^Mii:^ Lfc/P h >|C 

3—1. 8pprru 1. 8 — 2. 2ppm, 2. 2 — 
3. 0 p pmC0®t|X(i3 1 . 9:18. 8:49. 3 T* 
£>9, CPDSt^|ft«f+^D®*^»0 5SL*ffi4 : 'W--« 

[0 0 4 8] 1 



0. 2B&tt. WFLS8I0. 8cmVg, JfciSffi« 3 
OOmVg) imirgfli:^ Vfv \?j\,7)Vzi— 
SWSrin*., h * U'— 2 3 0t, tK^EESO 
k g/cm 2 T'5B#^^^-y:fCo RJS»T«, »iSlC 
J:ot=y^H*I«:l»*L, R)ES««Sr5 0 OIS^ 

fca^#Sr«Slb/t:«, 1 t o r rOT(7)»ETt2 4 
Wmft«LT2 7*i»<0*few»Jjg«r1ifc 0 foftftit 
7,^? h/K1±3 0 4 0 cm- 1 , 7 5 0 cm- 1 (75KJR^ 
'H-NMRT'tS. 6ppmCOfc e -^ 
U *a5*8iP*^(3:l£l 0 0%"CS?5;i: 
SrUtiSLfco 0. 52d l/g, 

[0 0 4 9] :©»l!iS: 1 8 Ot^^^L, J¥£ 
2mm, Bft8 6mm^¥jg*ffSLfc, 4R««lfej8W 

7t^iSiil*{iSt^:4 0 0 — 8 3 0 n mT'9 0 . 
2%J^±. l/^f-^a yfitt2 0 nm^Tt'ifeofco 

rcowfli^ri 8 o'C-e^u^^u, 1 . 2 

mm, Iil2. 5 cmcORffiSrfpjabfco CWRSS: 

0 16 QcmJ^±, £7z, 10 2 Hz, 10 6 Hz, 10 9 

^n^, 2. 3 4 <h 5 X 1 0- 4 T'fco/Co 
[0 0 5 0] 2 

= 7 2/<k« 5*^^31—^/^*8* 2 ofI% 

h 5 v>5 1 

«fta>»ltB8 5*«»S:#fc Q «RR»!i*fiO. 7 8 
d 1 /g. 3N*#7fc*^ h^t?tt, 3 0 4 0 cm- 1 C 
H-C=tt£\ 7 5 0 cm- 1 l:C = Cg^Cl^< 
BMXi&SWafrlbtU 'H-NMR (^nn^yl/A-di^, 
3 0t) Tffl5. 6ppml:-HC = CH-lWffl 
rai:^lf:7°n hV, 1 ~3 p pmf^fP^C^ 

ftfc 0 1. 3—1. 8ppm, 1. 8 — 2. 2p 

pm, 2. 2-3. 0 p pm£>!»l|X«t2 6. 6:2 3. 
8:49. 6 CPDlOiW«l^I« 
UWi^co-jR^l -C*S*t5«kf3 5SL*(fctt5 3 

[0 0 5 1 ] HffitfJ 2 

i -cwfcww^fc^ 9 tci£%#i 2 -eftfcttJiBtffl 

M^ffCo *^»3t^^<^ hA-Tte 3 0 4 0 c m" 1 *5 
it/ 7 5 o cm- 1 C0®IiX^^|cr^L, 1 H-NMR 
^-<^h/^r^5. 6 p pm<BRJRa*35:fe{£*H3teU* 

gfiO. 76dl/g, i/7^iflSli8lt-Cifoo 

/Co 
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[0 0 5 2] ^h^, ^cOTK^^CPD^Wil 01 

Mi*w^y^fy«^tiio. 05 PP m 
(ffcmpg^) -y^/HS^SiiO. 0 l p pm 

ttSMfi^ftttO. 02ppm (tftttSK*) 
[0 0 5 3] ^W**^DCPDMil 7«&«lC 

o. o o 8M»*>*fkKihay =?-tt»L -y 

/^y^xioio) ^r»t, 2*M¥tti« (JR2« 

W±iTEM-3 5B, ^^'J^ — fg 3 7 m m N L/D 
= 3 2. y a— Is»K»2 5 0 r pm, jtiM2 1 
5t, MOk g/*#ffi) "Clf LttJU ^ 

[0 0 5 4] zco-^u^ hSrffl^r, IttUdtl (Si*S«> 
J£3 5 0 h>\ fflJjgi&U£2 2 5^, Ot) 
U HIS 2 00mm, ^$130 mm, W^3mm 

[0 0 5 5] Jf:<* 2mm<DK»jtfi«feiSWT?feO, jfe 
jt»aiS*ttjKS4 0 0-8 3 Onmt'9 0. 3%^±, 
U^T*— *>a >m$2 0 nmWT, ^JgttO. 1 %T?*> 

[0 0 5 6] LBJSJffi hhy/hvi fifi%, 

-^Fx^^h7^b0. 5«i%, NaCllft 

1 ^3-^0. 1 SS%<£>7kg?££: p H 7 . 5tcM 
ft) *C12«*%«3*3e«r*ljtr, 12lt, 30#<7)* 
^-ASfiaSrLTy/WkS-fr, H^-rsStf^^:«>3 0 0 

r/KSWYy^U yte25kGyMLtiI 
L/C *&Wlk, 3 7^3 HUftllfc*, S^oOlf^i 

[0057] $mft*pH$<Dmm-r v v 

x^y-;Hc4 8*1i»lfc 

[0 0 5 8] -COKSfcJf Sr 1 OmmM^ 2 0 g £ 

icAtv, *B*2 0 0 gSrMfc. SlS^^^jgi^^^ 
Itx 5 0tt2 4WWLt, fKBzk&IsIiRLfco 
[0 0 5 9] ^^Lt, ii^Wtf 7*:7 7*=M^^K 

2 0 0 g&AtK ff^7^»(7)l^tr, f^U< 5 0 
°CX'2 4WiUc 0 

[0 0 6 0] r^2aiH^B*^IS : f-»3tffi^^->' 



^^T^IR^Sfflaao. 0 5ppm 

«*aii5jf) ejit, ^y^ra^sasiio. oi pp 

m («ttiRB#) *a*KR^Stti*tt 0 . 0 2 p pm 

(ftffllSff) EIT, iWitli2ppm (ttUR 

[0 0 6 1 ] ±EK8it^B*IlMi 2&IE rim 

£^tt3#«rtlCffi*U pHlli-0. 0 2,Mi 
KlRfiO. 0 0 5, Tfrv^tf^tiL* V ^AiSroteftft 

0. 1 3ml-e*»), KJfffliiiLtlLfeWtWL 

[0 0 6 2] ###J 3 
a[*H«ILfcSJS«J-CPD9 OMffl," a-T^/u* 
f F/uxy3 0 0fil ^fp^^ 

>1 OOlfiWAtL, OlCJCl^aiUfc, »#Ltt#S 
K&l. 0fi%(OPd (CHsCN) 4 (BF4) 2 

< Clc«*,4*5b2B*nUSJCS*fco RJt*K*5 0M 

— /V3 0 OlA«S-CftiMK 5 OttM t o r r £* 
TC0«JET-C 2 4 I^MRJH LT68 f f ^^ifewf ^ 

[0 0 6 3] z<nn&it(nmmi&&te, o. 47d 1/ 

gt*fco3t 0 h/W"Cli3 04 0 cm" 1 C 

H-C=firg\ 7 5 0 cm' 1 l:-C = C-g^, 6 95 

cm-' tc? *~^mzm^<»Ammfrbti, ! h-n 

MR^^^ h^"Cte 6 . 4 — 7. lppmC7x-/l/I 
5. 6ppm{:^Wl:8^Lf:/n 
l-3ppmi:^Wi:^U:/phy(:l 
-3< KiR^S 4:3 0:6 6 WjStfttnMB* £ ttfc G 1 H 
-NMR <7>3&Sifc7^ <bCPD<btt-^ ^Vl' X ^ U^OO^t 
J*lttt^e/Ht-C 9 5 : 5 £f+g£;ft,*:o £fc. 1. 3- 

1. 8ppm, 1. 8 — 2. 2ppm, 2. 2 — 3. 0 
p p mWftilXW: 23. 5:13. 7:62. 8 T'& 9 „ 

c p d a^»ttManSfi'&j» ^1^4^(0 — i -? 

^^tl6i^SlWi4 7mfi%-Cfeofc 0 
[0 0 6 4] SliS^J 3 

(E4L1, 0»bm ^7^^AS»t3«f%) 

3fiagf5*3«^t/^ y^ci ev^r/u^— ;n osfigp&ao 

X., *-t>*U— 7^ 14 0U ^E5 0kg/c 
m 2 ^5B*PflRlS£-frrt: 0 ^Tt, S8igU:«fc o "C< 
7^* U R*S«f«* 1 9 0 0*i«W> 

i6, EHRLfco 5 0tT'lTor r^T^GEK'2 4 

0#pas:#Lr 5 5 m&n<Dm&<Dm&#&'&tc.o 

[0 0 6 5] mm#i&teo. 4 7 d 1 /g, ^/7^te^ 
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Ocm" 1 , 7 5 0 cm" 1 *$£TJ 6 9 5 cm" 1 (ORlRtfSSS 
±lCfg3£U 1 H-NMR^^ h/V-t^ 6. 4—7. 
1 p pm^cfctfS. 6ppmW8lR^I-»*U ^ 

0 0 S ;fc-C ir * a c & ^OiB S ti^o 

[0 0 6 6] ~0>S£»ft:«r2 0 0*0^1/^^1, « 
$2 mm, K8 8 6mmWfi, BSl. 2 mm, fi^ 

1 2. 5cmWRtg$:«U:o J?£ 2mmC9¥t£l3«t 
fea^-CSB-e* 19 , 3WRSifi*M:Sfi 4 0 0-830 
nm(i90. 4%J^±, l/^-r->3 Vlli2 0 nm 

^Lfcr<3DWflg<Dfls:«[|l*figt:Mii5 x 1 0 16 Q c mJ£J 
i, iS$iil0 2 Hz, 10 6 Hz, 10 9 Hza>Vvf 
tt(OjiiK*i-*5^r4)2. 3 3, ^miE^t> 1 0 2 H 

z, io 6 Hz, i o 9 h z rn^-f n60/^K3Stc^o^r t> 

5 X 1 0" 4 Tfoofeo 
[0 0 6 7] HjffiM 4 

CPD9 0«l:i^io t tT>*a-^^/^^ : ? : -^> 1 Ofi^ 

fc{tx.r, c pd 6 oasgf5^<tT^^^uv4 omsgfl 

fcttJfli"* 3 ^i^«t-bT«^«:7 8ff 

[0068] z<nm&&<omm$ti&n. o. 55d 1/ 

gt'ibot MM^^ h/K*fi3 04 0 cm- 1 {C 
H-C=g^J;t;7 5 0 cm' 1 |C-C = C-^ 6 
9 5cm" 1 ^7*=/U£fca<5<«lR^»*?>e>ix, 'H 
-NMR^^ hyUT'fi6. 4 — 7. lppmC7x^ 
/Pl©/Dhy, 5. 6 p pm\C^mfa$imt£l&&L1Z 
b>, 1 - 3 p p m^fi^S*^*^ bfc^O h > 
t£S<5<S8JfctfS2 6 : 2 0 : 5 4 ©SfifiJt"?** Sft 
fc 0 1 H-NMRC03SiKJfc7^C PD^fU^)M 
^^^6 5:3 5 £tHS$*Lfc 0 
[0 0 6 9] ~tDfi^f£7 ofi&Sft£'>^ ^i^^6 

ttfS- y *vuftfe«fc 3 . 5 SSgR** <fc IM V ^ p tVl^T jV 
3-/H0figl5^Dx., tf— v^, 23 0 
t\ 7Ki£E5 0kg/cm 2 T5^^^^ e 

&2 2 o oit^^^y- /^t^aiffuftj&sbttif^ 

tt*Lfc*^»£«iB, imiRUfco 5 OtT'l t o r r 
£XT<om&TX+ 2 4 «mtt« IT 6 4 IMOM^l 

[0 0 7 0] ii«»S»0. 54dl/g, 

as ft 9 s'c-cfcofc, rnwyt*'** h^-cm o 4 

0 c m 1 , 7 6 0 cm" 1 &&Xf6 9 5 cm" 1 CQKHX^^ 
4tS*L, ^-NMR^^^h/K'te. 4 — 7. 
lppmioJ:tJ«5. 6ppm^W^i*l, 7 

o o % *iR asaa s tt r v ^ c t a* £ n fc 0 

[0 0 7 1 ] :<Ol^$:2 0 O^-T^l^/S^U 



£ 2 mm, [E&8 6 mm(7)TO x 1 . 2mm, [E^ 

12. 5 cmORffiiSrMLfc 0 J5£ 2mm(0^li» 
t?3ftW-r *> «9 , ftttSSiB*** 400-830nm 
•C90. 3%^±, U^-f-v'3yI(i2 0nm^T 

fcr<7?»aB^ft:«H^-figtti[tt5 X 10 l6 fic mJ£A±, 
il$li10 2 Hz, 10 6 Hz, 1 0 9 H z GO^-f ft?) 
HMl^^tt)2. 3 1, ^miESt>l 0 2 Hz, 1 
0 6 H z , 1 0 9 H z <D\,^1Ftl<Dm&%ClCte\,^T t> 4 X 1 
0" 4 V&iIZo 
[0 0 7 2] 5 

C PD 9 Off^i^a-^f/^f u> 1 0«1:^ 
tCft^T, CPD5 01M, 5 0lt%(Z)>f V^f 1/ 

^c?) h^znv^^2 o*JM»;fc3«fctf;*?-U'>4 oft^ 

[0 0 7 3] :«)|^8R«SH 0. 53d 1/ 
g T'feofCo MM^^K1i3 04 0 cm-' M 
H-C =^^^oi:t/7 5 0 cm" 1 tC-C = C -*££v 6 
9 5 c irr 1 |C7x^;VlCi-5< «IR;&S»«> bfts l H 
-NMR^^^b7K1i6. 4 — 7. lppmt:7ix 
/Vg^^nhy, 5. 6 p pm(C^P/M^L/: 
^Fy, 1 - 3 p p mlCfiftRRlCjg^ Lfc^n h y 
fcg*3<«iRaS2 0:1 7:6 3 ^BuejtT'tlft S ft 

Jl^.X^U^O^it^^^itT'5 7 : 1 5 : 2 7 £ ffr 

[0 0 7 4] :(Dl^6 0lfiM^»^fy5 

ADL*^fr5 6 

[0 0 7 5] ffilSttfffiO. 51dl/g, i/7^Kf 
iflj£te8 4 < CT-feo/ci 0 sSJM***'** b/ls-VteS 0 4 

0 cm" 1 , 7 6 0 cm- 1 &£Tf6 95 cm" 1 <D«HR#^ 
^l^N&U 1 H-NMRX^ b/UT-t) 6 . 4 — 7. 

1 p pm*5j:t/5. 6ppmW»WS^|;^L, 7 

o o %*5Ri6*D s tit v > 5 r t tfsstig £ ftfc 0 

[0 0 7 6] :Wf^M2 0 0tt'7'l/^lL, 11 

WT5fiW"C*>9, »a^4 0 0-8 3 0 nmt'9 
0. 5%J^±, l/^-f->3yIIJ2 0nmOTT^ 

[0 0 7 7] Hi£^J 6 
CPD9 0ti»*3«tU { a-^f^fl/yi Ofi^ 

(cf^^-r, cPD9oimj;t;^yfyioii 
tt^ttffli-s^ttsiss^j 3 1 mmz. iTf^* 54« 

[oo78] znm&ftoffim&mL o . 3 1 d 1 / 
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g T*£>o/c 0 MM^^ h/VW3 04 0 cm- 1 (C 
H-C=S^ctr/7 5 0 cm- 1 l£- C = C 

6 p pmlC^fP^icfe^Lfc^u h l-3pp 
mlC^^fC^ Lfc^P h^(CS<5<KJlK^2 9 : 

7 lom&tt-V&mZthtilo 'H-NMRWMlt^f) 

t$tltc 0 

[0 0 7 9] ^^1^5 0li^^v'^P^f ^5 
[0 0 8 0 J «RBtt«ttO. 31dl/g, 

?a*«8 7T:-e*>ofc 0 a*^**^* h^Tte3 o 4 

0 cm- 1 *5«fctf7 6 0 cm" 1 ©»lR*%fefc»*U 1 
H-NMR^^ h/\sX't> 5. 6 p p m0>ftl&d£%£(C 

[0 0 8 1 J rff> £2 0 Ott^^S«L, J? 
£ 2 mm, i£ffi8 6mm^sptR£ftg£Lfco 
^-e^«S-C$> 9 , 3fe*affl*ttiftfi 4 0 0-8 3 0 nm 
t90. 5%£t_h, l/^-f— >3^»i2 0nmJ^T 
Xfootil 0 

[0 0 8 2] Hjftffl 7 

CPD9 0«*«43«tO 5 a~^^^ i ^^Vl 0tta5 
Kft/LT, CPD5 OMSSBfcAtfy^/^^S 01 

[0 0 8 3] ;L<0«^#(OffiPStt£ti\ 0 . 4 6 d 1 / 
g-Cfco^o MM^^^ h^TIi 3 0 4 0 cm- 1 l£ 
H- C=»**5J:(;7 5 0 cm- 1 lC-C = C-^{Cl 

6 p pmK^&fP^S5tC#g-&Lrt::/P h > y 1 - 3 p p 
m\Zt&tnm*lzfc&l,tZ m 7x* h^lc£-S<«iftdSl 8 : 

8 2©3aSJfC«»Snfc 0 1 H-NMRO»IJt^f> 
CPD£ ^^^iBrillttt^A'Jfee 6 : 3 4^tt 

[0 0 8 4] :ro«^#6 0tl«t'>^o^ty5 

*DL«^#5 6mfi&£*#fc 0 
[0 0 8 5] SISttffitiO. 4 6 d 1/g, 

6 st-efcofc. ^1130 

4 0 cm- 1 :Jo<fctf7 6 0 cm- 1 G>«lR]tf*±fCiSifc U 
"H-NMR^ h/U"0fc5. 6 p pmWM^i 
KW*U S/^a^^^ai«)Tttfta*M3E«£ 1 0 0% 



[0 0 8 6] rcDS^«s:5r2 0 CCt'/U'^L, 
£ 2 mm, Ii8 6mm«, Jf:£ 1 . 2mm, jte 

1 2. ScmWR^WLt m$ 2mm«)fSlj:| 
fej8W-C3S»-Cfc 0 , 3fc»8iS*ttftfi 4 0 0-830 
nmT90. 5 %£l_h, U'* — *> a >itf± 2 0 n m 
ETFTfcofc„ J»*l. 2mm^Rtg$rfflV^T8l 
SL^ro»/B<0f*:a@fi-«tfi:ffi«i5 x 1 0 l6 Qcm£l 
±, ^m^li: 1 0 2 H z , 10 6 Hz, 10 J Hz(D^f 
ft^«**|i:*5^Tfc2. 3 3, KmiE^t> 1 0 2 H 

z, io g hz, i o 9 h zo^^no^mmm^^^xi^ 

4 X 1 o- 4 -Cfeofco 
[0 0 8 7] HJ608 8 
*5BB«lbfc^7^fJRjJ;S»^C PD 6 Ofifigtf^ a 
l/>4 O-gggfi, h/L-^>9 0 0«!;£fl3r 
tt&*> -7 snc^aiLACo ffi#Lfcj&*<cu H^olfc 

ilOffi^Ol, 7 5T:J^TT-5H#fS) 

KJS£-£fc 0 RffijffiRSr 5 0 0 OlSS^-i' y:/a tVw 
T /u a -/Hd ft# L ft ^ fc Atl % it* L W^f^^r^® 
L 1 mmHg8JlT08ETt2 4fipBft«Lt 

8 3 f f fef)C P D^lW^Of t^?r#fc 0 

[0 0 8 8] Z.<Dm&fc<T>2 5°C, h/^^^T^J^L 
£«R*!itttt0. 37d 

^ h/U-CJi3 0 4 0 cm- 1 (:H"C=^ *5j:t^7 5 
0 cm- 1 C-C = C-8^ 6 9 5 cm" 1 C7x^S 

11, 6. 4 — 7. lppml^x^S^nFy, 
5. eppmC^WC^lf^Dhy, 1-3 
p pmCftWC^lfc/P hVKS^K tr— 

2 8:1 4:5 7 0ttftJt"CttA £ ttfco 1H-NMR 

tt, */UJt-C6 5:3 5 ttft&Z tl1t Q 

[0 0 8 9] i -eWfta-frtKoftte^ \zz <dm& 

#fcfflv^B^tt**«l U 29« 

[0 0 9 0] h/U60, 3 0 4 0 cm" 1 , 

7 5 0 cm 1 , ioJ:t/6 9 5 c m~ l <D^i{X£, 1H-N 
MR^^^ 6. 4 — 7. lppm£, 5. 6 

/Co 2 5t, hyW3:^+-e«ffiLfc««tt«tt0. 3 8 
d T gf*l 2 2t:t^of: 0 

[0 0 9 1 ] £fc, r<^CPD*ftJDSfi^fls:*3!5«S*D 

JF>^-fil2 0. 5ppm (J$tHRBf» UT, —v/trAom* 

mno. o i P P m m&m&) sir. 

0. 0 2ppm (tifcfcHK*) UAT-Cfcofco 
[0 0 9 2] r(7)C PD^fi"^DM*:^*7K^^P^^, 
8M6ffl«S:2 6 ortc-rSW^f^^OTS^PHStCLT 



(11) 



%?ffl¥6 - 1 3 6 0 5 7 



[0093] :^uyhfeffli>r, amatm mmtb 
j£3 5 o «MB&ft2 6 sr. &g?a«i o ot:) 

U *lfc«2i:Wi:<n«*©a?Hft*»i:»S2iii 

[0 0 9 4] K»tf ©3tlft«ifl*«:a»3£ Lfc t r 
4 0 0-8 3 0 nmt9 0. 7 %^±TiS^ttte&#-C 
fcofc, M5rffl^lfci:r60. 0 8%t*fco 

[0 0 9 5] HJfiWl ilS]«IC2fifl:%03|5^S:*Dxfc 
LBS13 0 Om 1 Sr«fLfc8*ICA^ $ bt-KR 
1 tfc&An*:^ Tyu^JS-C^-Vy^UT, 120 

[0 0 9 61 M, 3 7^3 0^*11^ i« 

[0 0 9 7] *»^6*i?mL*:»t*Jt^b*^J: t? 
HAS Lfc L B JtifiSrSfe* Lfc«*caS3E L^«ffi*i 0 . 1 
%. ±ft*ft8iaspte8 9. 8%T*fco/c 0 

[0 0 9 8] W^pH9«t h y ^AtK 

*fS, P H4Wfii, x^/-;HC4 8B*lll»i»U» 

[0 0 9 9 ] K»JtSr 1 .OmmttfJC-BJO, 20gM 

«ufc 0 r^2 o gcDnmfrz&nx^^yy^^tcA 

ft, IS*2 0 0 g!rMfco «S^7^8(OlS:L 

[0 10 0] *tflg£ It, SlS^^^^^Xn^gTk 

2 o o g ZAtis mWtfy *®co^£r IT, C < 1 2 

[oioi] w(02«a<ojRa*<o»w«f*(o5s^&K 

0. 5ppm (8fcfflR#) J^T, =y^HK*»ffl*tt 
0. 0 1 p pm (ttttiRjl) OT, JftSHCHgajftl* 
0. 02ppm J^T, 4*»S«H2p 

pm (fiimiS^) J^T-C&ofCo 

[0 10 2] ^Jltf^i^ B*SK^#fct6^SW 

-0. 0 3, *^Hft»iRtt0. 0 0 6 , ifi^^^^K^ 
U **3S7ctt*ftO. Umltfcofc, 
[0103] JtK#J 1 

ilS!«K:LT»&ftfcCPDfi£#6 Ofi^Sfll 
^rV^n^^i^^s 4 (X^fflSKJgflPU 3 T'ffi 

ffllf:tPli:^7^^^l6l^»^ 9 0t s 
7k^/E5 0 k g/cm 2 t'l 5B#WIJRjEE$iJ:^. ^Jfe^J 

3 t mmtZ LX *?B»*Dfi'&<*«:lHl«X U 5 3 113(0 



[0 10 4] WMliO. 5 3 d 1 / g> 
®Srt:8 0tt?fcot Sfl^**-** hT1±30 4 0 
c m- 1 *5j:U<7 6 0 cm" 1 W«l|Xf±, SSfiTLt^S 
^YS^-tir-f, 1 H-NMRX^ h/U-Ctj 5 . 6ppm 
<nytm^±\Z.m&:l£l*s 5. 6ppm^t/l-3p 
pm<0SRiK8S£M:(±5 : 9 5 coSftffiJfcTMWR £ft, 
8S*P*tt 8 1 %Xfeo/c 0 

[0 10 5] r^TK^^C PD*«ffiSrHJ£«fiJ2 km 

[0 10 6] wCO*^#;£rl 8 Ottyi/^L, 

o/c 0 ^lRSOit«W^fe*ffi^3ti»®ia^{i8 9. 
0%, l/^-f->3 yfli 2 8 n mJ^Tt^ofCo - 

ttlittTl*<4otv^ 

[0107] VcMt&l 2 

0«1:S15, E7^/|t:f5^^f/[/x^f;H|^2 Of 
fi% [.yvai^jgjg ! itSCfUt Nffift;^* >-CO 1 0 

ffJUisi»fatcPDi^7. HM^lfc, r 

^*-frffW«l»tt*ttO. 0 7 d 1 /g-Cfcot 0 

h/V-T«3 0 4 0 cm- 1 ICH - C = j£^:fc J; 
t>*7 5 0 cm" 1 (C-C = C-^t-S^<l»lR^B*b 
ft, 'H-NMR^F/K'(i5. 6ppmtd^FtafP 
^l:^L/:yn 1-3 p pml:«ii:^ 

ftfc e 

[0 10 8] 1 t?#fcf ^Wtt^O CCWf § 

#£ffiffl^6«*f±ISttfi*ll ^[S1«(C7K3Ras*DLT 2. 

[0 10 9] SUMfiO. 0 7dl/g, ^7^69 

cm- 1 :fc£t>'7 6 0 cm" 1 (©KlR^^KM* U 'H 
-NMRX^ hA-T^ 5. 6 p pm<Z>Sftite#^£l£flN 

^L, >^ P^^>-»^«afnSA s Jai£i o 0%7X^ 
^Aq^ftTv^^a^f&^ft*:,, :^Mi8 0 

[0 1 10] 

tt, mitt, mt&uu *»aixtt, *«i&tfttt. 



